Role of gravitational loading in the development of rat soleus muscle fibers.
Effects of hindlimb unloading during the first 3 months after birth on the development of soleus muscle fibers were studied in rats. The mean absolute weigh and cross-sectional area of whole soleus muscle in the unloaded rats were -1/3 and 1/4 of those in the controls, respectively. But the unloading did not affect the lengths of muscle, at 90 degrees of ankle joint angle, and of muscle fibers sampled from tendon to tendon, and the total sarcomere number. Since the total number of fibers in soleus was not affected either, the inhibited increase of muscle mass following unloading was mainly due to the smaller CSA of individual fibers. Numbers of both myonuclei and satellite cells were significantly less in unloaded than control rats. The % distribution of fibers expressing pure type I myosin heavy chain was significantly less in unloaded than controls (-23 %). Further, muscle fibers with multiple innervation were noted in the unloaded rats. It is suggested that the development and/or differentiation of soleus muscle fibers are closely associated with gravitational loading and that the growth-associated increase in fiber number may be genetically programmed.